Ratio of complement receptor over Fc-receptor III expression: a sensitive parameter to monitor granulocyte-macrophage colony-stimulating factor effects on neutrophils.
In vitro activation of human granulocytes leads to altered expression of distinct surface antigens. Compared with the changes observed with classic activating reagents such as the phorbol ester PMA similar, but less pronounced alterations of surface antigen expression were observed upon granulocyte activation with human recombinant granulocyte-macrophage colony-stimulating factor (hrGM-CSF). In particular, stimulation with hrGM-CSF is followed by an enhanced expression of the complement receptors CD35 (CR1) and CD11b (CR3) while the low affinity Fc-gamma receptor CD16 (FcRIII) is downregulated. In order to investigate whether there are similar effects under in vivo conditions, we studied the granulocytes from patients undergoing rhGM-CSF therapy before, during, and after treatment. We found a marked increase in CD35 (CR1) and CD11b (CR3) expression and a substantial decrease or even loss of CD16 (FcRIII) on these granulocytes. These changes correlated well with our in vitro data and occurred extremely rapidly after therapy onset. Furthermore, therapy monitoring using ratios calculated by the mean fluorescence channel numbers of CR and FcRIII stainings may combine the advantage of high sensitivity with high reproducibility as a result of the contrasting change in CR and FcRIII expression during granulocyte activation. Being nonparametric values, such ratios are not influenced by individual flow cytometry standardization. Taken together, these activation-associated changes of surface receptor expression and especially of CR over FcRIII ratios are useful parameters for monitoring the in vivo effects of rhGM-CSF.